there is widespread interest in the physiologic effects of cold, and in the use of hypothermia with surgery (I, 2) . Although no gross neurologic derangements have been observed following the application of this technique in man and experimental animals (3, 4) , it seemed appropriate that a special study be made of the effects of hypothermia on cerebral physiology. Cerebral blood flow, cerebral oxygen consumption, cerebral vascular resistance, as well as systemic blood pressure and pulse rate were investigated.
METHODS
Nineteen mongrel dogs, weighing between 8.5 and I 2.9 kg and unselected as to age and sex, were used in this investigation.
Cerebral Blood Flow. The nitrous oxide and dye dilution techniques for measuring cerebral blood flow (5) were considered not applicable to this study because they do not allow the continuous observation of changes in flow; and they require the taking of numerous blood samples which would distort the blood volume so as to invalidate the results of the experiment. Accordingly, we adopted a direct method in which the arterial blood flow to the brain was isolated and measured by a continuously indicating magnetic rotometer (6). The common carotid arteries were mobilized bilaterally and all branches except the internal carotid arteries were ligated and divided. The eyes were enucleated and the anastomotic, ophthalmic, and ethmoidal arteries were coagulated (7). The vertebral arteries were ligated at their origin and exposed up to their entrance into the sixth cervical vertebra. Cannulae in the carotids directed flow from the heart into the rotometer, from whence it was distributed to the brain through cannulae placed cephalad in both carotid and vertebral arteries.
Cerebral Oxygen Consumption.
A catheter was placed in the superior sagittal sinus from which venous blood samples were obtained.
Samples of arterial blood were collected from one of the cannulae in the carotid arteries.
Arterial ture, while arteriovenous oxygen differences remained almost unchanged.
DISCUSSION
The many transcranial anastamoses in lower animals ( I 2, 13), make the accurate determination of cerebral blood flow difficult (14) . However, in the course of the present investigation, a preparation was developed in which no arterial flow could be found outside of the brain and upper cervical cord except for small muscular branches of the vertebral arteries, as confirmed by arteriograms.
It is known that the blood vessels of the skin, subcutaneous tissues, and muscles constrict severely during the application of cold. If the flow through It is of interest that the decrease of cerebral blood flow parallels the decrease of oxygen consumption with the result that the arteriovenous oxygen differences remain almost cons tan t. Since the systemic blood pressure varied considerably during these experiments, it seems likely that cerebral vascular tone was regulated by some function of the respiratory gas tensions in the brain at all temperatures down to 26'C.
